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AUTHORS: Kus'min, A.I., Skripin, ¢.¥. 


TITLE: On the decrease effect of cosmic ray intensity during magnetic 
storms 


PERIODICAL: Referativnyy zhurnal, Geofizika, no. 5, 1961, 13, abstract 
5G 104. (fr. Yakutskogo fil. AN SSSR. Ser. fiz., 1960, 
no. 3, 121-139) 


TEXT: The authors investigated the upper limit and shape of the 
energy spectrum of primary particles of cosmic rays subjected to the action 
of the mechanism responsible for magnetic storms. For the analysis they 
used data obtained from continuous recording of intensity at Yakutsk by a 
neutron monitor, an ionization chamber and counter telescopes placed at 
depths of 0.7, 20 and 60 m of water equivalent. The data were corrected 
for the barometric and temperature effects. The presence of effects of 
intensity decrease at depths of up to 60 m w.e. shows that the mechanism 
which modifies cosmic ray intensity during magnetic storms affects par- 
ticles with energies up to 400 Bev. This being the case, the energy 
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Spectrum of primary variations has the form: 


Sp - 0.11 + 0.03 , whené < (7 t 2) Bev 
———- (6) « + ~0.7 + 0.2 2 

D (- 0.22 + 0.03) » When€> (7 7 2) Bev. 
This form of the spectrum contradicts the conce 

particles by the magnetic field of the stream t 
about 1074 gauss in the earth's orbit. The authors assume that two me- 


Chanisms act in the decrease of coemic ray intensity during magnetic storms: 
one mechanism is connected with the Magnetic field of the st 
other with the electric field. What is more, 


pt of scattering of charged 
hat has an intensity of 


magnetic storms. 


N. Kaminer 


[ Abstractor's note: Complete translation] 
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"Cosmic Ray Outbursts on November 12-15, 1960," 


report presented at the Intl. Conference on Cosmic Rays and 
Earth Storms, Kyoto, Japan, )j-15 Sept 1961. 
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AUTHORS : Kuz'min, A. Ios Yefimov, N. Nos Krasil'nikov, D, D., Skripin, G. Ves 
okolov, V. D.s Shafer, G. V-, Shafer, Yu. G. 


TITLE: A study of the variations with time of different cosmic ray compo- 
nents by one-point observations 


PERIODICAL: Referativnyy ghurnal, Fizika, no. 6, 1962, 53, abstract 6B371 
(In collection: "Kosmicheskiye luchi", no. 3; Moscow, AN SSSR, 1961, 
64 - 79, English summary) 


” 


TEXT: A recording apparatus of the Yakutsk cosmic radiation post is de- uf 
scribed, and the principal results of a study on variations of intensity are — 
presented. The following instruments are laid out on the surface of the Earth: 

a neutron monitor, two shielded jonization chambers, and counter telescopes 
recording vertical and oblique cosmic ray components. In addition, counter 
telescopes placed at depths of 7.20 and 60 m water equivalent record the muonic 
component in the energy range of 2-107 + 101} ev, while the continuous oe 


recording on Latitudinal atmospheric showers yields information on 5-10 $ 10! - 
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ev particles, The values of the barometric coefficient of different components 

are indicated, as well as the principal resylis ot an investigation of 27-day and Y 
solar day variations of intensity, Phenomena observed during magnetic storms 
are, briefly described, The interrelation factors between Variations of intensity 
of primary and Secondary cosmic ray camponents up to snergles of ~ 706 Bev are 
determined, These factors are utilized for the analysis of some types of varia- 
tions of intensity, 


— 


N. Kaminer 


[Abstracter's note: Complete translation] 
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AUTHORS: Kuz'min, A.I., Danilov, A.A., Krymskiy, G.F., and 


TITLE: Energy characteristics of cosmic-ray variations 
during magnetic disturbances 


PERIODICAL: Referativnyy zhurnal. Geofizika, no. 4, 1962, 14, ab- 
stract 4G74 (V. sb. Kosmicheskiye luchi, no. 4, M., 
AN SSSR, 1961, 16-24) yf 
TEXT: The data obtained with a number of surface and underground , 
instruments at Yakutsk are used to analyze the energy characteris-— 
tics of cosmic-ray intensity variations during magnetic storms. It 
is snown that the intensity recovery period after the Forbush-effect 
minimum decreases with increasing devth of the recording device. For 
some Forbush-type reductions there is a noticeable North-South ani-~ 
sotropy in this effect. The method of coupling coefficients is used 
to determine the energy spectrum of the primary radiation during 
Forbush effects. Best agreement between experimental data and theo- 
a predictions is obtained with the following primary differen- 
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Further analysis shows that the effective width of the corpuscular 
stream should depend on the energy of the scattered particles. It 
is suggested that the regular field of the stream carries with it 
magnetic irregularities which give rise to scattering and diffusion 
of moderate-energy particles. The parameters of the streams, and 
the magnetic irregularities carried by them, are estimated. [Ab- 
stractor's note: Complete translation ]. 
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Sounding clectromagnstic conditions in the interplanetary space 
and in the vicinity of the earth by high-energy cosmic rays. 
Geomag, i aer, 1 no.3:333-345 My—Je ‘641. (MIRA 14:9) 


-1. Magnitnaya laboratoriya AN SSSR i Laboratoriya fizicheskikh 
problen EHiterose filigla Sibirskogo otdeleniya AN SSSR, 
(Cosmic rays) 
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1. Sibirskoye otdeleniye AN SSSR, Yakutskiy filial, 
(Cosmic rays) 
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3/020/61/1 31/004/01 7/031 
4 B104/B296 


AUTHORS: 


‘ 


Boairen Yur G. 
TITLE: ; Cosnic radiation fares “from November 12 to 18, 1960 
EUR TOPICAL Doklady Akademii rik sssR, Vv. 137) no. 4, 1961, ats 847 


TEXT: During the period of Novémber‘12 to 17, 1960, intensé cosmic radia- 
tion, connected with events on the stn, were observed in Yakutsk (geo- 
magnetic latitude 51°) by contifuous observations. The recordings are 
shown in: the two figures. The Suddeh intensity increase of-the neutron 
component started on November 12, at*13 hr 45 min (1345 UT)#universal 
time and coincided with the stat of'a very strong magnetic%storm (1348 ut). 
At .1630:UT the intensity reached a maximum, which was 65 &% higher than the 
normal value. At 1815 UT a second rise of the pads nat started and 
reached a maximum value at 2000 UT, which was 100 % higher than the normal 
value. Both times radio waves were totally sbaoxbed in the ionosphere 
above Yakutsk. With the start of the second rise of the neutron component, 
a drop of the Forbush type was indicated by all recording devices for the 
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hard component of cosmic radiation. !The energy spectrum of ithe or is 
satisfactorily described by Eqs. 


1, . 2 +, eemH ef 8,/4; 
oe = =? 2 aresin (e,/2e — 1), ecnnH e/4<ce<e,/2; (2) 
{o, - ; ecnu @> e,/2. 


£, = 130-170 Bev. A second and ‘third flare of the hard component of cosmic 
radiation was also observed, the third being described as Delling effect. 
The coincidence of the start of the magnetic storm and the first flare 
convinces the authors that the initial particle flare was a corpuscular 
flow which then triggered off the magnetic storm. The velooity of the 
corpuscular flow is given as 3°10° om/sec. If it is assumed that the 
reduction of the Forbush type is caused by the regular magnetic field, it 
can be concluded from the delay of this effect compared with the start of 
the magnetic storm that the magnetic field was strongly disturbed in the 
front part of the flow. It is possible that the particle flow reached 
there an energy comparable with the energy density of the magnetic field. 
The relatively small second reduction of the intensity of the hard 
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component of cosmic radiation.and the absence of a neutron-component 
reduction points towards the existence of accelerated particles in the 
particle flow. Amplitudes and time of the maximum of the daily 
disturbances agree with the velocity of the particle flow and the direc- 
tion of the magnetic field in the flow (opposite to that of the earth). 
The authors come to the conclusion that the ejection of the particle flow 
Was caused by solar cosmic rays, which partly produced the flares on the 
earth and was partly captured by the particle flow. Particles of up to- 
7 Bev were captured thereby. For a free inoidence of the particles of the 
second flare on the earth, it was necessary that the direction of the 
magnetic field of the first flow coincided with the axis of this flow. 
There are 2 figures and 3 Soviet-bloc references. yf 


ASSOCIATION: Laboratoriya fizicheskikh problem Yakutskogo filiala 
Sibirskogo otdeleniya Akademii nauk SSSR (Laboratory for 
Problems of Physics of the Yakutsk Branch of the Siberian 
Department, AS USSR) 


PRESENTED: December 16, 1960, by M. A. Lavrent'yev, Academician 
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AUTHOR: Kuztman, Ask» 


TITLE: The role of the upper layers of the atmosphere in 
small effects in the hard component of cosmic rays 
during chromospheric solar flares 


SOURCE: Akademiya nauk SSSR. Yakutskiy filial. Trudy. 
Seriya fizicheskaya. no.4, 1962. Variatsii- 
intensivnosti kosmicheskikh luchey, 61-65 


TEXT: Data obtained as a result of continuous recording of the 
hard component of cosm d underground counting 
arrays during 1957-1959 are discussed. The energy characteristics 
of cosmic-ray variations were investigated at Yakutskaya 
Laboratoriya (Yakutsk Laboratory) with an array of triple- 
coincidence counter-telescopes at sea-level and at depths of 7, 20 
and 60 m of water equivalent. A re-examination of the 
experimental results reported earlier {(A.I.Kuz'min, A.A.Danilov, 
Tr. YaFAN SSSR, 8@Fr- , 1960, in the light of the 
formulae given by L.I. , 1954, 537) shows 
that if there is a reduction in re of the ozone layer 
during small chromospheric flares, opposite effects should be 
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experimental part as an 


ponent at sea-level and 
“wave fade-out was used in the , ; 
Pheric flare on the ,4 


). Analysis of the “' 
data, corrected for the baro 


were no appreciable changes in the 
intensity of u-mesons at the 
and after the fade-out, It 
temperature oscillations ji 5 mb layer are of the order 
Of 5° Tt de shown that t » in fact, the maximum Possible 
change for the period 1957-1959. «it is consistent with the data 
reported by Kaminer (YaFAN SSSR, ser, fizich., no.3, 1960, 92) for 
1955-1956, Next, i 
of Superposition o 
Was in the « 
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8/845/62/000/004/006/013 
E032/E314 


AUTHORS: Kuz'min, A.I. and Skripin, G.V. 


TITLE: Underground variations in the intensity of cosmic 
rays during 1957-1959 


SOURCE: Akademiya nauk SSSR. Yakutskiy filial. Trudy. Seriya 
fizicheskaya. no. 4. 1962. Variatsii intensivnosti 
kosmicheskikh luchey, 66 ~ 82 


TEXT: The intensity of the p-meson component was measured 

with a system of counter-telescopes at different -depths below sea- 
level (7, 20 and 60 m of water equivalent). Variations in the A 
intensity of the w-meson component at sea-level could bg investi- 
gated with this apparatus for an energy range of 2x10 to 


0 eV, which corresponded roughly to average primary-particle 
energies between 40 and 200-400 BeV. The vertical intensity in a 
solid angle of TT and the intensity from the southern and northern 
directions at 30° to the zenith were recorded at each level with 
triple-coincidence telescopes. The accuracy was sufficient for the 
detection of fine effects provided the recording was extended over 
a period of some months or more. It was found that meteorological 
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effects in the intensity of the hard component at sea-level and 

the above three depths were in agreement with the }=meson scheme 

for the generation of the hard component in the atmosphere, 

suggested by L.I. Dorman (Variatsii kosmicheskikh luchey 

(Variation in cosmic rays), Gostekhizdat, Moscow, 1957). The best 
agreement between experiment and theory is found to occur for the W 
following values of the exponent y in the effective integral : 
ywomeson Spectrum: 


sea level - yY¥ = 0635 
7 Mm Weee - y = 0.5 
20 mweee =~ y = 0.8 
60.m wee. - y=l. 


The meteorological effects at different depths below sea-level are 
in good agreement with Dorman's theory (mentioned above). This is 
confirmed by the fact that observed seasonal variations in the 
w-meson intensity at different depths and the expected changes due 
to temperature effectswere identical to within experimental and 
computational error. Analysis of solar-diurnal variations at a 
fixed point again confirmed Dorman's theory of the modulation of 
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the primary cosmic~ray intensity by the electric fields of solar 
corpuscular streams. The lower energy limit for particles 
modulated by these streams is 12 BeV and the effective source of 
these variations ottes to the left of the Earth-Sun line at an 
angle of 66 + 11°. The ratio of tho amplitudes of 27- -day varia~ 
tions and the Peduction in intensity during magnetic storms are 
the same within < Hoe primary~particle energy range 


(2 x 10? -~4x 107 J.v)so that it is suggested that they are due 
to a common mechanism. The energy spectrum of primary variations 
is of the form: 


6D(c) b , e<e, ‘ 


D(c) ac, “ ¢ De 


1 
where é, = 7 * 2 BeV, a = ~0.7 + 0.3, a = 0.22 and b = 0.11 


for the magnetic-storm effects and a = 0.06, b = 0.03 in the 
case of the 27-day variations. This spectrum is consistent with 
that expected on the Dorman theory due to the scattering of 
particles by the frozen-in magnetic field of a stream with an 
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intensity of 1074 gauss at the Earth's orbit but appreciably | a 
disturbed by the interaction between the stream and the inter- oe 
planetary medium. The considerable change in the energy spectrum 

of particles with e %S 30 BeV in the primary stream during 

magnetic storms suggests the presence of irregularities in 

the regular magnetic field of the stream and the importance of 

the influence of electric fields. There are 5 figures and 5 tables. 
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Yakutsk to determine the main properties of disturbed solar-diurnal 
variations and to compare Dorman's theory with experiment. "The 
analysis is based on 1957-1959 observations with the apparatus des- 
cribed in an earlier paper (the present authors and A.V. Yarygin, 

Tr. YaFAN SSSR, sere fizich., no» 2, 34, 1958). The apparatus 
consists of counter arrays and telescopes at the Earth surface and 

at 7, 20 and 60 m of water equivalent. All the data were corrected 
for meteorological effects. Magnetic data were taken from the pub- 
lications of IZMLRAN. The analysis covers only those cases whe: 

the reduction in the measured t-meson intensity at the Earth surf- 

ace was not less than 1%. These data show that magnetic distur- 
bances are associated with considerable changes in the solar- 

diurnal variations of cosmic raySe The degree of disturbance in 

the amplitude and in the position of the maximun diurnal variations 

is greater at higher energics of the recorded particles. The 

maximum change in the diurnal variations during magnetic storms 

at all the four levels mentioned above was recorded by the telescope 
pointing in the direction parallel to the plane of the ecliptic 

and at 30° south of the zenith at a geographic Latitude of 60°, 


as was povne that the experimental data on the disturbed diurnal 
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5/845/62/000/004/009/013 
3,216 (2925) 2052/E314 
AUTHORS: Kuz'min, Avr. and Skripin, G.V. 
TITLE: On the coefficient of absorption of cosmic rays which are 


responsible for solar-diurnal Variation 


SOURCE: Akademiya nauk SSSR, Yakutskiy filial. Trudy. Seriya 
fizicheskaya. no. 4. 1962. Variatsii int ensivnosti 
kosmicheskikh luchey, 103 - 107 


weported. The ACK~-1 (ASK=1) and C -2 (S-2) ionization chambers 
(Yu.G. Shafer, Tr. YaFAN SSSR, ser. fizich., no. 2, 1, 1958) were 
employed. It was found that there were considerable differences in 


met eorological effects and the difference was therefore ascribed to 
a change in the primary radiation. If it is assumed that the 
diurnal variations are due to some localized source, it must also 
be assumed that the properties of this source are very dependent 
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on the level of solar activity and the dependence is Such that 

during the years of minimum solar activity the solar-diurnal vari- 
ations are due to Particles of lower average energy than during the 
years of maximum solar activity. Simple numerical Calculations show 
that the coefficient of absorption for the radiation responsible , 
for diurnal variations is (0.5 +» 0.0% cm 7g for 1954-1 55. A x 
Similar estimate for 1956-1958 yields (0.23 + 065)% cm /g. It 

follows that “uemesons undergoing diurnal variations at minimum 

Solar activity (1953-1955) have considerably larger absorption 


difference in the absorption coefficients may be due to the follow- 
ing effects: 1) it is possible that in 1956-1958 the threshold 
energy . for particles undergoing the diurnal variations was displaced: 
towards higher energies so that the mean energy was appreciably 
increased; 2) the energy Spectrum of the particles regonsible 

for the diurnal variations in 1953-1955 was much softer than the 
Particle spectrum Yesponsible for the . variations in 1956-1958 

and 3) it is Possible that both the above factors Were operative 

at the same time. There are 1 figure and 2 tables, 
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B.daye (0469) 
AUTHORS : _Rug!tmin, A.te and Skripin, G.V. 
TITLE: Electromagnetic conditions in the neighbourhood of the 
Earth on May 10 = 24, 1959 


SOURCE: Akademiya nauk SSSR. Yakutskiy filial. Trudy. Seriya. 
fizicheskaya. no. 4. 1962. Variatsii intensivnosti 
kosmicheskikh luchey, 113 - 121 


TEXT: The analysis now reported is based on experimental data 
obtained as a result of recording the meson component of cosmic rays 
with counter arrays at the Farths surface and at 7, 20 and 60 m of 
water equivalent. The apparatus employed has been described by Y 
A.I. Kuz'min (Diss. NIYaF MGU, Moscow, 1960) and by the present iv 
authors (Tr. YaFAN SSSR, ser. fizich., no. 2, 195, 1958). The: 
apparatus included a neutron monitor, Loni stion chambers ACK-1(ASK- 1) 
and (-2 (S-2) and a vertical counter-telescope at the surface and 
Vertical counter-telescopes at each of the above three depths. In 
addition, there were counter-telescopes pointing at 30 north and 
south of the zenith. Mean diurnal variations, corrected for baro-~ 
metric and temperature effects, were obtained for the cosmic-ray 
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intensities and were compared with Geomagnetic and ionospheric data 

determined at IZMIRAN (Kosmicheskiye dannyy (Cosmic~ray data), ,May,. 
, 1959). Analysis of all the data Showed that they were in agreement 
‘ with Dorman's hypothesis (Variatsii kosmicheskikh luchey (Variation 
in cosmic rays), Gost ekhizdat , Moscow, 1957), according to which the 
cosmic-ray intensity is modulated by the magnetic and electric fiekk 
aSSociated with solar-corpuscular streams which were responsible for 
magnetic disturbances. The cosmic-ray data are consistent with a 
lateral . capture of the Earth by the stream associated with the 
Magnetic storm of May 11, 1959 (9-13 hours Yakutsk local time) 
Analysis of the energy spectra of the variations, showed that the 
stream carried a frozen-in Magnetic field of 10° Oe, anda... 
radial velocity of (4-6) x 10° cm/sec. It is considerea that the 
magnetic field was not random although the stream did include 
appreciable irregularities. It is possible that the stream trans-~ 
ported cosmic-ray particles which were noted aS an intensity burst 
in: the low-energy region. However, the upper limit of the trans- 
ported particles must have been less than 2 BeV in view of the 
absence of a neutron-intensity burst at sea-level, There are 
2 figures and 1 table. 
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AUTHORS: Kuz'min, A. Ix, Krymekiy, GC. F., Skripin, c. V., Chirkov, 
N. P., Shafer, G, Ve, and Shafer, Yu. ¢. 


TITLE; Some results of investigationg relating to variations of 
cosnic rays 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Ve 26, 
no. 6, 1962, 808-817 


TEXT: The main Tesults gained in the Yakutskaya laboratoriya (Yakutsk 
Laboratory) concerning varioug meteorological effects. and primary 
' variations are here reviewed, covering papers published by Kuz'min et al. 

in Tr, Yakutskogo filiala AN SSSR. Ser. fiz., no. 5, 1962. There are 

12 figures and 1 table. : 

ASSOCIATION: Yakutskiy filia Sibirskogo otdeleniya Akademii nauk SSSR, 
Laboratoriya fizicheskikh problem (Yakutsk Branch of the 
Siberian Department of the Academy of Sciences USSR, 
Laboratory of Physical Problems) 
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which can be recorded by earthbound cosmic ray detectors. The largest number “i 
of cosmic ray bursts are due to chromospheric flares on the western side of the 
solar disk, Solar corpuscular streams responsible for geomagnetic storms create ; 
the necessary conditions for cosmic Tay propagation. Differences in the in- ; g 
crease of the intensity of cosmic rays generated in chromospheric flares at i | 
different solar longitudes do not result from differences in the condition of oe 
; generation, but reflect differences in the conditions of propagation of the ge ts 
| particles coming from the eastern and western portions of the solar disk. The - 
| predeminant direction of particle travel from western chromospheric flares is 
; thought to be the direction of the lines of force of the interplanetary magnetic ; on 

| field in the vicinity of the earth. This direction lies in the ecliptic { ie 
: plane 50-60° to the wast of the sun, confirming the twisted character of the i 

;  Anterplanetary field. Orig. art. has: 4 figures and 3 formulas. ; 
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' Seneral circulation of the atmosphere, However, systematic data about atmospheric dy- 
' namics at altitudes betwee The present article, 
' consequently, riodic temperature variations of the mego- 
- Sphere asderived from the terrestrial measurements of cosmic rays at Yakutsk. The cos~ 
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the zenith on the Earth's surface and underground at 20 and 60 m. w, equiv, (some data 
concerning daily variations are based on the 1958-1959 period), Experiments were carried 
: out under the assumption that the variations in cosmic ray intensity at 60° and 20 (60) m. w. 
' equiv. depths were caused by temperature variations of the atmosphere only, The analysis 
: of date confirmed the accepted production mechanism for the hard cosmic ray component 

; Via intermediate nuclear-active mesons. Significant periodic changes in upper atmosphere hs 
temperature were found at the height of the ozone layer. These seasonal variations were te 4 
between 35 and 50C » the 27-day variation amplitude was 5-10C » While daily variations were as 
within the 3-7° limit. The yearly maximum appears in the fall, and the daily maximum : 7 
| during night hours. The observed temperature variations agree well with data from spec- oe 
, tral observations of the night skies. The spectral results referring to altitudes of 80-120 7 

' km have amplitudes several times larger than the corresponding results for the 20-50 mb 

| layer presented in this article, Orig. art. has: 2 formulas, 7 figures, and 2 tables. 
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ABSTRACT: After a discussion of the Significance of extensive air showers for the in« 
vestigation of ultrahigh energy primary cosmic rays, the authors bricfly describe an 
installation to be completed in the next two or three years near sea level at latitude 
62° N in the Yakutsk region; it is anticipated that the installation will yield infor- 
mation concerning the energy spectmm, composition, and anisotropy of primary comic 
rays with energies up to 1020 ey. The installat ton, intended for investigation of ex |. 
tensive air showers, will comprise 65 stations spread over an area of 23 km2, Each 
station will be equipped with scintillation counters with a total sensitive aren of I 
m2 or 4 m2, and at the central station - 10 m2, The total sensitive area of scintil- 
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Lation counters in the whole installation will be 204 m2. Each station will be equin- - 


ped with photomultipliers (total cathode area 180 cm2 at each station) for recording 
the Cerenkov flash accompanying a shower. In addition, there will be muon detectors 
with a total sensitive area of 22 m@. Pulses will be transmitted from the more remote 
stations to the central laboratory by radio. It is anticipated that this installation 
will record 2 x 109 showers per year with energies exceeding 1015 ey and 2 showers per 
year with energies exceeding 1029 ey, Orig. art. has: 1 figure and 1 table. 
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TOPIC TAGS: cosmic ray, cosmic ray variation, magnetic field, interplanetary 
magnetic field, magnetosphere 
ABSTRACT: A review of studies is presented on cosmic ray variations caused by 
changes in the magnetosphere)’ the temperature of the upper atmosphere, modula- 
tion effects, and flare effects. The role of the interplanetary magnetic field in the .- 
generation of cosmic ray variations is emphasized and the characteriatics of the 
field are evaluated, [Translation of abstract] /  {FM] ° e 
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TITLE: The nature of cosmic ray variations 


SOURCE: AN SSSR. Sibirskoye otdeleniye, Sibirskiy institut zemnogo magnetizma tonosfe 


i rasprostraneniya radiovoln. Issledovaniya po geomagnetizmu i aeronomii (Studies in 
geomagnetism and aeronomy). Moscow, Izd-vo Nauka, 1966, 111-118 


TOPIC TAGS: cosmic ray intensity, solar cycle, magnetic field 


ABSTRACT: A brief survey is given of available data concerning the variation of cosmic ray 
intensity and the effect responsible for this variation. The effects of fluctuations of the 
magnetosphere and temperature fluctuations in the upper atmosphere on cosmic ray variations 
are examined, Cosmic ray flares with energics up to 10 Bev, and their association with 
Forbush decreases are discussed in relation to their effect on cosmic ray variations. The 
11-year variations, 27-day variations, and solardiurnal and annual variations are shown to be 
closely interrelated, and to have modulation of galactic cosmic rays by the radial inter- 
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{ rasprostreneniya radiovoln, Issledovaniya po geomagnetizmu i aeronomii (Studies in geo- 
magnetism and aeronomy). Moscow, Izd-vo Nauka, 1966, 105-110 
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ABSTRACT: A method is proposed for determining the instantaneous characteristics of the 
anisotropy of cosmic rays. The method will make it possible to obtain the anisotropy dis- 
tribution in the meridional planes and to study the anisotropy of phenomena characterized by 
abrupt changes in the isotropic background (such as the Forbush decreases), all of which was 
not possible using the method of diurnal variations. The method proposed makes use of the 
fact that the world-wide network of stations established during the IGY makes it possible to 
determine the neutron component with an hourly statistical accuracy of 0.1% and, thereby, 
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to determine the anisotropy characteristics over a 2~hr observational period, provided that 
its amplitude exceeds the mean amplitude by a factor of more than 2. A distinctive feature 
of the method is the representation of the distribution of cosmic-ray intensity over the celes- 
tial sphere in the form of a series in spherical functions and the use of the first spherical 

; harmonic of the series, The expression for the first harmonic yields the amplitude of the 
anisotropy vector and an expression for the intensity in an arbitrary direction at an angle to 
the direction of the anisotropy vector. The spherical analysis reduces to the solution of a 
system of linear equations with four unknowns. The solution of the system determines the 
isotropic portion of cosmic-ray intensity as well as three components of the anisotropy vec- 
tor. The coefficients at the unknowns are calculated and tabulated for 38 Stations, taking into 
account the effect of the geomagnetic field on the charged-particle trajectories, and also the 
energy spectrum of the variations. Orig. art. has: 6 formulas and 1 table, 
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| ABSTRACT: A method using the spherical analysis of data from a worldwide network of 
istations is suggested in order to obtain the instantaneous characteristics of cosmic 
| ray anisotropy. The analysis can be reduced to solving a system of linear equations 
‘with four unknowns. The solution determines the isotropic intensity and three compo~ 
inents of tne anisotropy vector. Introduced is a calculation for the coefficients 

| for the unknowns in the equations for each station. The effect of the earth's magnet- 
jic field on particle trajectories, as well as differences in “E energy ag psi, 
| tropic and anisotropic variations, ig considered. Abstract. [Translation of abstract] 
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ABSTRACT: An Author Certificate has been issued for an aircraft-propeller test stand 
consisting of a pedestal and a propeller hub, equipped with dummy blade roots, and a 
hydraulic pump which supplies working fluid to the stand's components. To simulate 
propeller loading without rotation, hydraulic pistons, installed in the pedestal's 
cylindrical housing, operate through the dummy blade roots to simulate centrifugal 
force and thrust. To simulate the aerodynamic forces produced by the propeller's 
transverse inflow, it is equipped with movable hydraulic cylinders which consecutively ; 
bend the dummy blade roots. Working fluid is supplied to the hydraulic cylinders c 
through a hydraulic pulser containing spring-loaded plungers; these are consecutively 


i 


1 
TOPIC TAGS: aircraft propeller, atesewét propeller blade, propeller test stand, 
displaced by a cam mounted on the hydraulic pulser's shaft by the use of an eccentri- 
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cally constructed, grooved coupling which assures the alignment of the cam for a 
certain travel of the spring-loaded plungers. 
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| physics and engineering of nuclear reactors). Moscow, Atomizdat, 
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j ABSTRACT: The authors present a possibl 


e simplified method, with a 
much smaller amount of the computation, for designing two dimensional! ~ 
and three dimensional nuclear reactors. The algorithm for the cal- oe 


2 


2 ie to meen preteen et eee cen 


_ ard ss 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020( 


BADEN SSR Pp eS Ameren tek area e tan am RI LES PIETER EE OS TSE OEE TARY, ra = ered 
BER bth pi oe af 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020 


SEGRE SSR PRESB OE Ee EAR CSS EES Te Tae BS Bar 


- L 25438/66 feceuds 

- | ACC NR: AT6005814 ~° 77 
| the spatial components of the neutron field can be separated in each 
zone. The purpose of the investigation was to develop a simple and 

.Yeliable algorithm, which would make possible to perform with suf- 
ficlent accuracy a whole series of different variants of calculations| 
without requiring an excessive volume of computer memory. ‘The formal4 
-{ism of separating the variables 1s used not for a detailed descrip- | 
| tion of the neutron field in different parts of the reactor, but to | 
; obtain integral characteristics of the field along selected layers of 
-i the system. This Simplifies the equations, yet makes it possible to | 
: | carry out detailed calculations of the neutron distribution along any 
on ; Line which is parallel to a coordinate axis. The computation scheme 
ineludes an iteration procedure for successively calculating the one H 
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| dimensional systems which correspond to different layers of the re- 
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; actor. The section headings are: I. Derivation of the equation of 

| the effective method. II. Scheme of calculation of the neutron field 

; in problems of external sources. III. Calculation of a neutral field! 

:4in a nuclear reactor. IV. Concerning the formalism of the method. fa 

'V. Generalization of the method for the case of the gas kinetic | 
equation. VI. Verification of the method. The method was checked 
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E j ABSTRACT: The purpose of the paper was to develop a computer algo- | a: 
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: Operations, and on the other hand displays the quantitative and ge oa 
‘qualitative characteristics of different reactor variants, so as to cs 
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“s | intended for the M-20 computer is described. This program, which is | 
'. | based on a single-group method proposed by one of the authors, 
| (Shikhov, with A. I, Novozhilor, Atomnaya energiya v. 8, 209, 1960) 
jin conjunction with the method of conditional separation of variables, 
;makes it possible to determine the critical load for established di- | 
;mensions of the reactor, to determine the reflector saving, and to | 
| 


l evaluate the integral of many-group fluxes and the neutron importance 
| in all the zones of the reactor, The program also includes thermal] 
; calculations which yield the diameter of the fuel elements, the heat 
i flux to the surface, and the main heat exchange parameters and the 
i ratio of the volumes of the components of the active zone to the total 
; volume. In addition to this program, there has teen developed at the | 
i Moscow Engineering Physics Institute a program, based on a diffusion-: . 
| transport approximation, for calculating the critical parameters of ! 
_ {a cylindrical reactor by the method of conditional separation -of pon 
.| Variables. This calculation 1s carried out by a multigroup method - | 
with an electronic computer, and makes 1t possible to calculate the |--— 
; critical parameters of a many-Zone reactor. It is used essentially | 
| to calculate the finally chosen optimal variants of the reactors, i 
a | Since it requires more computer time than the foregoing comprehensive ---- 
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program. Mention is also made of a program developed under the 
leadership of G. I. Marchuk to Solve the cylindrical problem by 
conditional separation of variables with a single reflector saving 
for all groups. This should lead to a more accurate allowance for ; 
the edge effects in the lower part of the neutron Spectrum. Orig. 
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ce ern et msec 3 


! 

| 

| SUB CODE: 18,09/ SUBM DATE: 05Jun65/ ORIG REF: 001/ OTH REF: 001 
| ; i oo : . . : . ; * &: 

| 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020C 


"APPROVED FOR RELEASE: Mond 


00 CIA RDRSe vost akooorzee0 


SSS eae SB ES 


scene 


ACC NR: AT7005603 (A,N) SOURCE CODE: UR/0000/66/000/000/0033/0052 
AUTHORS: Kuz'min, A, ie; Khromov, V. Y, 
. ere 
' ORG: none | 
TITLE; 


A few-group method of designing multi-region reactors 
; SOURCE: Moscow, Inzhenerno-fizicheskiy institut. 
yadernykh reaktoroy (Problems of nuclear reactor engineering and physics); sbornik 
Statey. Moscow, Atomizdat, 1966, 33-52 


| 

i 

CAE CE. QE31 GA) | 

i MMR ED 4 CIO OFS3 2 

: TOPIC TaGs: qa nuclear reactor, approximation method, boundary value problen, . 

' differential equation, neutron diffusion, mathematic matrix, gas Kinetics, neutron 
distribution 


Inzhenorno-fizicheskiye voprosy 


@ing multi-region reactors ina diffusion 
| @pproximation based on reducing a large number of neutron energy groups to smal) 
i Broups, without taking into account the i 


' system of multi-group equations is: 


“Bo (1) +P0() = 1-4 (v3, 0() 
"under the boundary conditiong ~~ 


Card 1/2 


- RO00928020( 
APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513 


020 


sie 


CIA-RDP86-00513R000928 


‘ 1, 2000 


"APPROVED FOR RE 


spe: 


“ACC NR: AT 7005603 


‘ Equations for integral fluxes are derived. Analysis of the obtained equations shows 
+ that they form a closed homogeneous system of equations for a few-group method of 


; the critical parameters of one- ang two-meter cylindrical Teactors showed good 

; results. An 18-group system of constants wag used, and the maximum number of smal] 

; &roups wag 4. The authors thank A, N, Shmelev and I, S. Slesarev for discussion, and 
V. Apse and L. M. Tachenyy for aid-in the calculations. Orig. art. has: 4 tables, 
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| TITLE: Effective method of multigroup reactor design 
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TOPIC TAGS: nuclear reactor characteristic, neutron diffusion, fast neutron, fast 
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| ABSTRACT: With an aim at simplifying the calculations for reactor design, the authorg 
; consider in the diffusion approximation a one-dimensional multizone quasicritical 
| Cylindrical reactor with axial symmetry, writing the multigroup equations in vector- 
| matrix form. ‘The energy interval is broken up into m bands, each of which includes 
| & number of major groups. A closed system of reactor equations is obtained, which 
| is solved by the method of iterating the source. The approximate results obtained 
| &re compared with a computer solution for a fast-neutron reactor with an annular 
| active zone. The approximate solution is shown to converge to the exact solution 
when the number of energy sub-bands is larger than four. A Saving of 3 - 5 tines 
of computer time is estimated. Orig. art. has; 2 figures, 9 formulas, and 1 table. 
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